
tions on animals, and the more complex interrelations of
research and practice.
The purpose in gathering this large body of evidence

regarding the conditions of animal experimentation,
and the results that have been derived from it, is to
place before physicians facts with which they can meet
criticisms directed against the laboratories and the
laboratory workers. These papers will show how meth¬
ods and information used daily in medical and surgical
practice have had'their origin in experimentation. They
will also make clear the manner in which abolition of
animal experimentation, or serious interference with it,
will definitely check or disastrously retard the progress
of medicine in fields where there is urgent demand for
more exact knowledge.
Those who are doing their utmost to hamper the

activities of medical investigators are sending broadcast
statements only too often quite inaccurate and mislead¬
ing. Nevertheless, these statements are popularly
regarded as fair accounts of the procedures which attend
medical investigation. The agitators are making con¬

verts because their activities are not met by correspond¬
ing activities on the part of medical men, and because
their statements are not contradicted by the information
which medical men are in a position to offer. Labora¬
tory workers, unfortunately, who best know the false¬
ness of the charges, are yet without sufficient power to
answer effectively. One reason is that these workers are
not engaged in public affairs, but are primarily students.
Furthermore, even when they do speak, their motives are
questioned—they are declared to be under the necessity
of advocating the practice which provides them with a

livelihood. The only persons in a strong strategic posi¬
tion to defend research and to preserve the freedom
necessary for unrestricted progress in the knowledge of
disease are the practicing physicians and surgeons.
They are able through their special training to speak
with authority concerning the benefits derived from ani¬
mal experimentation, for they are employing informa¬
tion thus" derived in the daily treatment of the sick.
They are also in a position to know the methods
employed in medical laboratories to advance knowledge
of disease. On the other hand, they meet, in the course
of their duties, persons whose feelings have been har-
uowed by the tales of torture that the antivivisectionists
put forth, persons of humane temper seeking for the
facts. The laboratory workers must depend on the
practicing physicians and surgeons to be interpreters
of their work and the spirit in which that work is per¬
formed.

ANTITYPHOID INOCULATION

Inoculation or vaccination with killed typhoid bacilli
is practiced principally in order to prevent the develop-
ment of typhoid fever: it has also been used during the
course of the attack in the hope that it would promote
recovery. In either case the aim is to stimulate the

physiologic mechanisms whereby the body protects and
immunizes itself against typhoid bacilli.
In regard to the inoculation form of treatment of the

established disease, it must be said that it does not rest
on as substantial a basis as does inoculation for preven-
tive purposes. As just stated, it is aimed to stimulate
the processes of immunization, but it does not appear
that sufficient account has been taken of the fact that
abundant stimulation may be and usually is caused by
the infecting bacilli in the course of the attack, and of
the further fact that there is a distinct limit to the
power of response. Moreover, the direct effects of such
inoculation on the processes of antibody production have
not been followed closely and experiments have not been
conducted'on animals to determine the effect of injection
of killed bacilli after infection has taken place. The
available results of this treatment are in no way decisive
as to its merits, and for the present it may be dismissed
as being in the tentative and experimental stage and as

not adapted as yet for general use.
Inoculation with typhoid vaccine has been used also

in the case of chronic carriers of typhoid bacilli in the
hope that it would hasten- the disappearance of the
bacilli, but thus far, unfortunately, without the desired
result.
On flie other hand, antityphoid inoculation for pre¬

ventive purposes is a perfectly rational procedure, fully
warranted by the results of experiment, and at this time,
we may say, by the results of experience also. That
injection of killed typhoid bacilli in normal persons
actually sets the machinery of immunization in full
motion is shown by the subsequent appearance in the
blood of newly formed and specific antibodies. At first
the lysin was regarded as the most important of these
antibodies; but now that distinction must be shared with
the opsonin, while the agglutinin still is looked on as a

measure rather than a means of immunity. It is, of
course, quite possible that other antibodies of even

greater importance than the lysin and the opsonin are
called forth, but which we at present are unable to
detect and to measure. The antibodies mentioned appear
in an orderly and typical manner after inoculation;
measurement of their concentration in the blood reveals
that, after a period of latency of two or three days, there
sets in a steady increase, which reaches its maximum on

about the tenth to the twelfth day and is then succeeded
by a slow and gradual return to low level. By repeated
injection of bacilli at the height of the curve the produc¬
tion may be still further increased and prolonged. The
lysin, opsonin and agglutinin usually appear to run

parallel in the curve of immunization, but deviations
have been observed, especially in the latter part of the
curve. It is asserted that increase in agglutinin may
persist for two years, but no systematic observations have
been made to determine just how long the antibodies
remain above normal after inoculation. There is, how¬
ever, experimental evidence to the effect that the once

immunized organism retains the power to respond with
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increased promptness and effectiveness to the correspond¬
ing infection, even if all the antibodies evoked by the
primary immunization have disappeared from the blood.
We owe the working out of the details that make prac¬

ticable the use of preventive antityphoid inoculations on
a large scale to Wright in England principally, and to
Pfeiffer and Kolle in Germany. The methods of Wright
and of Pfeiffer and. Kolle are essentially the same. Defi¬
nite quantities of typhoid bacilli, killed by heating at 60
degrees C. for an hour or so, are injected subcutaneously,
absolute sterility of the "vaccine" having been deter¬
mined by cultural tests. Wright used twenty-four-hour
to forty-eight-hour cultures in 1 per cent, peptone broth
accurately neutralized, the single dose being seven hun¬
dred and fifty to a thousand million bacilli, determined
according to the Wright method of counting. Pfeiffer
and Kolle used twenty-four-hour agar cultures; two
milligrams of which constitute one dose. In both cases
the injections may cause practically the same local and
general reactions. Soon after the injection

·

some local
swelling, pain and tenderness may develop with more or
less enlargement of the regional lymph-nodes; in a few
hours chilliness or distinct chills may ensue, followed
by some fever, headache, general depression and weak¬
ness. As a rule these reactive symptoms last twenty-four
to forty-eight hours, occasionally a little longer. The
reactions are rarely severe, and, on the whole, the inocula¬
tions must be regarded as harmless. Various efforts
have been and are being made to free the vaccine from
its toxic properties without its losing any of its antigenic
or immunizing powers, and we may look for substantial
improvements in this direction.
It has been one of Wright's contentions that imme¬

diately after the inoculation, during the "negative
phase," the anti-infectious powers of the body are
reduced and the danger of infection consequently
increased; hence special stress was laid on such adjust¬
ment of the dose that the negative phase could be elimi¬
nated so far as possible at the same time as good
immunizing responses were obtained, and especially in
case inoculations were to be given in the presence of a
typhoid epidemic. In experiments on animals, however,
Pfeiffer and Friedberger find that the general resistance
to various infections is increased immediately after
immunizing injections, and, judging from the experience
with antityphoid inoculation, it does not appear that
there are any good grounds for the fear that inoculation
in the presence of epidemic typhoid may lead to undesir¬
able consequences. The inoculations preferably are

repeated twice, at intervals of ten days, the dose for the
second and third injections being usually double that for
the first. The reactions after the second and third injec¬
tions are usually quite insignificant.
Extensive practical tests with antityphoid inoculation

have been carried out among British and German colo¬
nial troops. Altogether nearly thirty-five thousand men
have been inoculated, and the statistics show that the
morbidity and mortality from typhoid fever have been

very greatly reduced among the inoculated as contrasted
with the non-inoculated. According to the last German
report, the man who refuses inoculation is twice as liable
to have typhoid as the man who accepts, and four times
as liable to die of it. Particularly important are the
latest statistics from the British service,1 which show
i hat for each case of typhoid fever in the inoculated
there were ten among the non-inoculated, and that for
each typhoid death among the inoculated there were ten
among the non-inoculated. The death-rate from typhoid
fever per thousand non-inoculated was greater than the
incidence per thousand of the disease among the inocu¬
lated.
The protective efficacy of antityphoid inoculation

consequently is firmly established,, and no doubt its use

will be greatly extended in the near future, especially, of
course, in military services,2 where the method, so to
speak, originated and where there is such great need of
means to control typhoid fever, but also in the efforts to
limit the spread of typhoid fever wherever it occurs.
Now that we understand the rôle of contact in the spread
of typhoid fever, the need of protection in the household,
in hospitals and institutions on the part of all who come
in contact with typhoid patients or their belongings is
quite self-evident. It is easy to see, too, that the danger
from the chronic carrier of typhoid bacilli under special
conditions might be materially lessened by inoculation of
his intimate associates.

PRESERVATIVES AND PRESS AGENTS

Many and devious are the ways by which those who
would "doctor" our food attempt to create public senti-
ment in favor of chemical preservatives. During the
last few months a harmless looking letter signed "H. L.
Harris" has appeared in the newspapers of those cities
and towns in which deaths from ptomain poisoning
(much-abused term) have recently been chronicled.
This letter\p=m-\weuse the singular advisedly\p=m-\doesnot
vary in its wording in different papers, except for the
opening sentence. It begins by referring to the death
which the writer has seen reported in the paper written
to, and then continues:

"It is certainly appalling to learn how rapidly
ptomain poisoning cases have increased since the
enforcement of the pure food law. According to press
dispatches there have been in the United States since
the enforcement of this law 16,492 cases of ptomain
poisoning, 573 of which were fatal. Prior to the
enactment of the pure food law borax and boron com-
pounds were used on meat, fish, fowl, sausages,
oysters, etc., consequently such food, which readily
becomes contaminated, was kept in a hygienic, health¬
ful condition. . . ."

1. Leishmann, W. B. : Statistical Tables of Recent Results of
Antityphoid Inoculation, Jour. Roy. Army Med. Corps, 1909, xii,
163. In this series the "vaccine" was prepared by heating to 53 C.
for seventy minutes; it is said that "vaccine" so prepared does not
lose so much of its immunizing property as that heated at a higher
point.

2. See the valuable article by Major F. F. Russell, Medical Corps,
U. S. Army, on the Prevention of Typhoid Fever by Vaccination
and by Early Diagnosis and Isolation, Military Surgeon, 1909, xxiv,
479.
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